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X\A}^6\)*] *m o)^o) i)] -f-^fl ^#*Kr 

<>H 3^*Hr *g-fH cfl^ 33°H , ^ILV 4lJi» 

41 3L <£4l #*l^f, Hefl°J^r k7$s] talH^-f-i-S. £l!;*Rr Hefl<y £-^-Jf» i^tt 

4. *)U ^711:^ AJ-7] k7fl£l WlHZLf-#^ 4^ <S 3 *H ^S^JL ^fiLS)- 

€ ^M-* *fl2 ^711-^ #71 k 7fl5l WlBZLl-I-^ *H 51 2 7fl o] 

#51 tilB^f-^-i- ^ <^*H ^l^U ^SS^ ^Al^ nj 

^ #71 kiiq- ^ N71101J1, #7l rLl-sHS ^>Eim^^ ^oi £ ^}q-oi oj-^q.^. ^ 

#71 ^12 Zlf-^l ^7l#^ *M-S1 JfJ^H ^1«H «^ ^IW. 

£ 1 

4^ ^lM-, -¥-3:3*, -l!-^, ^ 
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°l-f- ^1*1^3 ^114 Ajjr ^ ^ ^ {SIGNAL 

TRANSMITTING/RECEIVING APPARATUS AND METHOD OVER MULTIPLE ANTENNAS IN A MOBILE 
COMMUNICATION SYSTEM} 

^ 4^ £ 3^1 51*1^ ^ a} dfls>| ^ 9in^7} 37)\o)jl, ^A] oV^ul-7> 37fl 
91 ^-fs] BPSK-g- JfJl. 

£ 5^ £ 3^1 ^Al^l^ <£*1M7} 37flo]ji ; -a] oj.^^ 37fl 

<?] ^^-2) BPSK-g- ^i\dH ^-Ji. 
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5= 8-8: 5. 6°fl XI 2 ^Hl^Ai <£X\ ^V^i47> 47fl ojji, =^Al °UHM-7> 27fl 



[«^^ 42.3] 

CDMA2000(Code Division Multiple Access 2000), UMTSCUniversal Mobile 
Telecommunication System) £-8: ^Jl^^tHr^l (Code Division Multiple 

Access) «o V ^ -^AlAl^EfloH^i- °-A} ^^^H]^^] ^A] -g-^-g- ^ 7 ]-Al7l7l 

»£<£SL3. cf^ <?H1 ^(multiple antennas) 7} A>-g-^rf. 

A^t °Jr^lM-« *>-g-*r*r ^^Hl^r ^^]7)Sf ^ A] 71 AVolofl nl-^^A-] 

#^Rr ^El#?flAi (multiplexing) y 0 v ^ 4 , *#7l ^r^HH cf^ oHfl 

M"& *>-8-*H ^l^r HLfe- a^o. ^^71^ q-ol^Al El (diversity) «J-^H 

#71 « 0 >#^ ^HH-HdjAj Uo >Al^ rHHlAlB] J^-g- ^^^1 ^^>7l nfl 

*^T# #tfl^O.S. ^^Al^cf. ^0)1, Aj-7] cfoltf|AlE| Wj-Alo. ^£7} 

T£*}1£X\S. ^^§r ^^>7l nfl^ofl ^o] A>-g-Sl ^Cf. #7l cM^E) 

^±\-8r ^7M^ xm 6 *) tim ^#7lS ^^.71- ^5j-*>^ *fl%S 

-fr-g-W. yj-Ais. oi^ofl £ ^a] 7 HH^ ^ Aj^ ( a, ^ oljel-ir-a- 
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#o]7l ^}<^ cf^ oj-^q.^. A>-g-*>ji o]^ ^ *fli=g ^^-(channel coding) 7l^ 

^Al 7 ]o} ^£7> ^7>*>7l nfl^afl A>-g-^>7l7> <^ C^r o] ^cf. 

^IJll- ^l^^. oMtfl, V. Tarokh, A. Naguib, N. Seshadri, and 

A. R. Calderbank, "Space-time codes for high data rate wireless communications: 
performance criteria in the presence of channel estimation errors, mobility, and 
multiple paths," IEEE Trans. Inform. Theory, vol. 47, pp. 199-207, Feb. 1999. 
#71 afl^ wj-^o] 2000\1 10€ 3^7> nl^^ ^^Jl ^16,127,971^, ^ " 
COMBINED ARRAY PROCESSING AND SPACE-TIME CODING"^ ^l^i^. <>1 ^il^o} 
^5L7\ ^iBflq-^ ^ #7H ] trj-eq- 7l*V o.s ^7>* r xl oijv, 

^SiM", °1 ^ <?>3|v+S| ^7> ^-fofl ZLf-^S q-^O]^]^ o> EflL+ o| 

^rS. 3<H*H ^EH-eJl^l ^7l o^7l nfl^-^1 t^-o^AlE) Jt^ hV^] oj-g- ^ 

4xr 5U4. 711 l=f7> , ^1^51 ^7> TjO-ofl uL-ipO^ ^ oj-Efl 

M-S] ^71 nfl-g-ofl cl-ol^A]^ ^^1- ^7l£ ^^cf^ cj^ol olt^.. 
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<17> o]e^ iH^M <^]^# -f-*fl 4JJ>» nfl 

^Utt *JJl» ZL-i-°l ojEfli^ o] S>] ofl £ Cf^ af£] tNm4|3E ^^^1^ iLlfl^- 

H o^* ^lt4. °llMl 3^ ^ ^lM- 7l^S] « c V^a.Cf tl-ol^AlEl JL 

4» "S^ ^7} 51 rf. 

^ 3E#^tK *fll afal «-ji7]-i-^ ^}- 7 i k7 fl^ alB^f t |. oj^*><^ «. 

z$°]5. l7fl tilBUl-i-^ <ye^H -¥-^2}-^>Jl ^MlS*-^ ^«^r #^tb 
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<20> «>^*|-7lS., #7} °Jr^im-^ ^3 ^ ^ N k ^ ^*ll ^lM- ^ NiLi} 

<21> ^-tgo] A] J: + X\ ^fe, M7fl^ ^7l#<^l ^4*^ oj-Eflm;!!)-, ^-71 MiL^f 

£ k7fl^ 4-M«T ^71^ ^-7} ^*\7]^5L^B\ #^5]^ M7fl ^ ^ ^ 

^ #71 ^711-^ aj<H£. *>M- 4^71 #s # 

<22> V}#Z\-5}7}3., #71 4^71 *£r 4^7] 6.S 

<23> wV^^-715., #7l <?H1M#£: n]el ^ tb^^^l nl-sl-sl^ ^#s)^ 

^3 si i^^s ^ °)*m ^ sus.^ *>7i ^ 7i#^ 

°J ^ ^711 ^Olcf. 

<25> 1^0} ^^^21 ^#*Rr £ ^21 ^7>3j°l ^ #^#ol ^1 

*>7l CfS. ^^«}7]M- ^T^Rr 71SS.A-1 ^ ^ 7 fl A ]^ 7 fl ^ ^ ^ 

*1#* 7>^1 £E*V ^4 ^Sl-ol 7 ># ^ ^Efl5l A>^- 
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<26> o^} -a H>el-2l*> ^Al^o^ Aj-^ A^o] ^JjLsj t25}^ ^ 

Cf. igxg^r ^^^-ofl 5U°1, ^-^^ 71^ HL^ ^ tfl *V 

<27> *>7H>H ^-^ o. ^ 7)^^91 V. Tarokh, A. Naguib, N. 

Seshadri, and A. R. Calderbank, "Space-time codes for high data rate wireless 
communications: performance criteria in the presence of channel estimation errors, 
mobility, and multiple paths," IEEE Trans. Inform. Theory, vol. 47, pp. 199-207, 
Feb. 1999.5+, 2000\i 10-S nl^H?- ^-^Jl ^6,127,97131, "COMBINED 

ARRAY PROCESSING AND SPACE-TIME CODING"^ 7flA]^ ajjt Sfl^r 
7} ^°J^r ^¥^r wf°m-. ^"71 ^5fl 7l^#<*fl*r N7 fl^ ^a] cy^s.^ N . H7 | 

^^\dH ^-SL^i component codes)^ l^^Tr 7fl7flsl a]^-^ ^Jl# 
(space-time codes)^- ^r-g-^l ^^fl ^ssj- ^ 4Jls|-2] ^^-tII #o]^ wj- 

<28> ^ofl^fe, ^T^q-^ Hf-l-ol 7>*1 £.41=. f-o.^ Aj-7] 

#Sfl 7l#l-5l 7^01 ol-c^^^ t}^ ^Joltf. o]E^V ^-g- * r 7HH*r • o> 
Eflu} ZLf- 2)- (over lapped antenna grouping) ' e}Jl ^th ^^1 y J"^l 
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^(trade-off)!- 7\^\t\] tr^f. 0} H3M:E..2.H-1- 7>^-^r>7fl *>7l 3*W, ^- ^^^^1 

^tI] ^ xfls.^- f^ff-^ ^-5:1:^ A]^-^ 3jLJrs.( over lapped 

space-time codes)' # S^nf. ^ N^lJl, ^ 

o>Eflt+§^ ^7} M°]JL, ^E]#^aj 0}=- Y 7} ^o]^ nfl, (N~Y +D(M- Y +1)^ 

^^l^i^ ^4 ^ ^«°1 7l#m ^7i, ^0} ^.g. 

tifl^ (combined array processing) ^ -^l^l!" -T-3L3Kspace-t ime coding)^ -§^°1 

*>^ r 7fl ^€ ^-g-^l, ^AHH 14 a ^ oj-EflT^ 

^5h^ ^ojcf. n n^g-°fl, a. ^aHH n}^ 

-^-S7l ^ ^71^ ^St ^T^^rTfl SV^S. o}^3 ! ). Z].0]V]A}1E] A\o]o) ^ 

^ J=3H^H* ^ 7>^>7fl ^ ^ojol *£x$^ ^olcf. 

A. ■S-'Jil S'ffl (Communications Model) 

^71 7]- N7fl^ ^EiluL^-g- ^Wl§>Jl ^A]7l7> M7fl^ ^l+g--^ ^W]*} 

-f-^ ^1^^#* -H^trt}. ^€ ^til ^^|7l (combined array processor) ^ 
7i ^-3171 (space-time coder )^ nfl b}-^^ t^H B ^ ^ wlB^ 1-^-* ^rl-^^-. 
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°1 *1B«£: Bi + B 2 + • ••+ B K = ^7^1* 7>*H Bi, B 2 , • B K ^ 7> 

K ^S. t 1 *^^^. 7l^l^A]^ ^mi-^r N i( N 2 , • ■; N K ^tflM-t^ II 

f^-S 01=0^^4. a o v 71 o>Bflq-#^ Ni + N 2 + • ••+ N K > m 7Hb K7fl<^ 

Gi, G 2> • •; G K S ^Sl^^m-. W B k (k=l,2, • • ;K)*r C k 

0\] ^Sfl ^5)-€cf. C k ^ A]^> t oflAi ZLf- Gk^ ^Ajoll ^Al£) 

N k (k=l,2, • -;K) *1 jgjg. ^^(constellation symbols)^: ^tb^. °] 



Ct i,k § Ef<y#^- t^l^i Hi- Gk^ <MM- ^I^oIji, 
■5" °flH^l7> lolJi, E k 1- G^H o>Efli4 1 < i < N k » ^ ^ ^^o]JL, 

a i>j)k 1- nf G k ^ 3^1 <&3m- is^Ei ovtflq- jofl ^ais)^ o]^-o]^ 7 >^tt 

4. ^S7l^ Zj- ^A] o>b11i4 j=l, 2, • •; lH ^A]£]^ Al^ofl ^7l*H 

1>4 



<#7] <^^\ 1>°1H n t ji- Al^> t^Ai ^A] 0>Eflu(-#aZf ^A] 0>^|v+ j A>o] ^ 

\4 ^S. a j j k ^ ^ ^ 43 0.5« 7>^1^ s.^^ 

<y 4^ 7H- a]o> ^ IK independent complex Gaussian random variables)^ 

o]^^. ^^^o] z]]<£z)]o] *IM*3(Rayleigh f a des)*HH ^ 



<33> 



K ^ 



[*r*H 1] 
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-^3 SIM*?? (quasi static fading) ^I^jI 7HJth=K #7l ^^SM- n t i (j=l,2, ■ • ;M) 
^ ^S. ^ £ ^ 0.51- 7>^m ^3*1 4i 7V-fA]o> ^ #^#2] Afl 



<35> 



r t = n k o J t ' k -K n t 



<36> ^>7l 2>*IM A>-g-^ £^#£r t^S] 3>, 4>, <^*H 

5> ^ <<r*H 6>^ $th 



<37> k ^ i ,ic ^ic 



<38> .1 2 A4\ T 



<39> 



7" 



<40> 



06 1,1, A: 06 2,1, >fc 
Otl^yfc 2,2,4: 



<41> 



V. Tarokh, A. Naguib, N. Seshadri, and A. R. Calderbank, "Combined array 



processing and space-time coding," 
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IEEE Trans. Inform. Theory, vol. 45, pp. 1121-1128, May 1999. <>fl 7flA]£M &t}. 
3h I^^H^ M > N - N k + 1 °}JL, ^7} 7} ?m ^ ^a-efl ^M. nflB^l: 
Q k (1 < k < K) * <g51 91^51 7H)W. 4 nflH^i Q k ofl tfl^H, A k = [fl i, ■ •• 

.a k-i>a k +i , • • ;fl k]» t= 

<42> ^. 7l w> <^ ^. o]( y k j A k = (0,0, • -;0)(j = 1, • •; N k +M-N) 

3f ^ *8 ^ { V k 1>v k 2> . .. v k Nk+M _ N> - ojcf. .j, R - 

ZL$] <£o] v k. o] (N k + M - N) xM oHH^^el-Jl 7>^^. <^r^ 2>£] 

<43> "-k / , , ■ k — -j, 

[^^j-Xj 7] r t — V y ^ ^ k c t n t 

<44> "~-f- _ • — k 

°1 ^1^* M-^\H^. ^ § *1^?> ^JL C k # A>-g-^ Nk ^Aj olEfluj- ^ (M - 

A]u)-^^.ofl -g^*! A^^ol ig^^ ^ o}_g.o] ojn] oJ- A ^^ -y^-^V ^5fl 7l^^ ^ 
<?] fexr V. Tarokh, A. Naguib, N. Seshadri, and A. R. Calderbank, "Space-time codes 
for high data rate wireless communications: performance criteria in the presence 
of channel estimation errors, mobility, and multiple paths," IEEE Trans. Inform. 
Theory, vol. 47, pp. 199-207, Feb 1999. ^£)&cf. =LZ\B.£., ^sfl uMt^E] 
7>^ nfl 4>7l #efl 7j#S] hJ-ai o. jjLjr Ck# ^-^slA] ^)rfl N k 

x( M - N + N k ) ^-ol^A]e|^ afl^ ^ oicf. 
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<46> B. €3 

<47 > (B-l) ^ «?>Blli4 ZLl-sl- (Over lapped Antenna Grouping ) 

<48> ^7}o\)*\s>) (N-Nj ) ^^^(dimension)-i-^ nfffi] ^Eflu)-#s^-E^ ^ 

« ^^1^>£^- A>-§-^ol^]7l nfl^-ofl, ^-7] ^5fl 7l#<5] £-*H L^-Ef^ «fl 1 

*H^-*H ^*Vcf. ^ ^-f§<*fl 5U°1*1, N ^ ^EflM-^^f M ^ ^Bfluj-s. 

<49> o]g^ ^efl 7 ]^^ ^^S-oflTfl 7fl ^ -^7l» «-^^>^^ _o.y 

^^m^r N ^ <£Efl 14*5.^3 *S^*Rr c|^H AJ-7I 

^2fl 7l^^ §-*lo11^ Sj^fl^l 71-^c] 2)-£i5r>7ll ^1*^ °1 H^r ^ olAl^c*^ ofl ^ 

71 ^Hfl 7}<£& 7fl^Al7lJ7Xl- Al£§>^cf. n>o}= ^ Ng f . . . Nr iifS zJ-Z}- o] 

-M^l^r K ZLl-^l ^lufl-ol SX^, ^7) ^2fl 7l#^ Nl + N2 + • ••+ N K = N^: ^ 
^M^r, ^ ^-B: Ni + N 2 + • •+ N K > N ^ ^tt4. °]^& *]5L5i ^ ^ 

*1 ^ <MM- i(i=l,2, • •; N)7> 3<H3E ^u).cq zif-ofl oi* ^ Jl^t}-. 
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<so> (B-2) ^ a]^-^> ^-ss|-(0ver lapped Space-Time Coding) 



<5i> kvv$c]) af^ ^ a]^-^]- Jf jr 7 l (Over lapped Space-Time Encoder)^ 

<52> ^fl, Nl( m 2j • •; N k ^ ^Bflq-s-s -o]^^ Gk (k=l,2, 

<53> N k <MM~I-# ^^-ar ^*fl ^TjlSlJl Aljr ^Aj- A k ^ofl^ ;§<i|5H 

^1 -f-^^gr 7flt^o] H« Gk (k=l,2, • •; KH1 tfl-g-*Rr ^S\dH 

« C k . 

<54> Qklt Gk2> . .. ^(i)^ ^.i#ol ZJ. ^AJ ^q. i(i = 1, 2) • •; 

N)ofl cfltr ^ Fi (xi.i, x i)2) • •; Xi.Ki)). #7l ^tfl<a 5=^*1^ A kl 

xA k2 x- -x A k i(i) ©lai, o]%cq w^i^ aJJt ^a o V Qjoiq-. 



°1 $3 HlSt^ Bi, B 2 , • •; B K ^ zlo]m. jl Bl + g 2 + . .+ Bk = B <y R <g = s 
^^Cr. ^ 1"^ B k (1 < k < K)^r ^i\dH «.^7l C k <^l £l*fl ^-JlS^cJ.. Zj- 
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(i=l,2, • -;N k ) 7} ZL# G^H^ ^a] ^m-ofl cfl^>^ ^oJeL 7>^# *fl , C k 



# t°IH, JfJL^ {7} ZLl- Gk p (p=l,2, • •; 1(0)2] ipHi^fl olEfluf^JL 



#7] ^« Qt^Qt 2 - • •; Qt N ^ t^M q °i^t 1,2, • •; N^S-^-Ei %-X\d\] 



<57> 



(B-3) ^ ^l^^: ^SsKOver lapped Space-Time Decoding) 



<58> 



<59> 



^fS^ ^ssl- -^*M tfltt ^ ^*fl #31^ *fl k = 1,2, • •; K<H1 tfl 
*H H# Gk^l 91*} Q^r Qn^sL^o] <q*\}t>}^ ^o]cf. ^, «v 

S^-S ^ tifll ^el» *lcf. 



<60> 



Q = 



8] 



a 
a 



1,1 



1,2 



ct 22 



a 
a 



JV, 1 



M2 



cx 
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<6i> #7] 8><$*\, a u fe ^ i = 1,2, • •; N^LS^ ^a] o> E fli4 

j = 1,2, • •; MASS] ol^-oltf. o]nl i^*l ^-o] f t<%*\ <?>3l 

M- j°fl ^*fl ^5)^ ^1J1 r t J'^ *>7l <^«H 9>Q ^-cf. 

<62> 

^ = S O. , * -+■ T\ J f 

9] J * 

<63> Aj. 7l <^^-Al g>6|l^ f n t J ^ A]^l t^l^i #^1 ^BflufS-ul)- ^A] olEflu)- j Aj-o]o) 

s ^"71 <^«H 9># ^ ^BflS £:&*H A^ f>}7]9) <^HH 10>^- 

<64> 10] r * = n * ^t -1- it 

<65> Aj-7] <^*H 10>°1H ^}-g-^ <^*H 11>, <^«M 12> ^ <^ 

«HI 13>4 ^ 

<66> _ _ s 1 2 iV\ Z 

11] *lt — (&t><2t* ~ *<2 t ^> 

<67> _ l 2 7W\ x 



<68> 



„ , l 2 r 

13] ^t — Cti,,ti ,ti ; ) 

<69> A k l- ZLf- G k ^ -S.4i7> 6>vi £ = ^-g-ofl cfl-g-§}^ Q o] { M xN - N k } A^HnflESJ 

±°]5L, a k ^ Qt k- z|2^ ZL!- Gk^ 5L€- <g^l tfl-g-*Kr AiyuflE^A f a ^ q t efJl 

^^W. M > N - N k +1 Bl-JL 7>^ nfl, ^JE^ sfi ^e^o] ^ { v k 1>y k 2> . .. 
v k Nk+M-N> * v k jA k = (0,0, • • ;0) (j=l, • ■ ; N k + M - N)aJ- ^-o] ^ ^cf. 

0 k 7> *gol v jko] ( Nk + M - N) xM ^B^^JL ^^^c|-. 
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<70> <^<s}-a1 10> o^ ojr^ofl $ k -i- <^ai 14>7 |. s^^cf. 

<71> k -w 

14] r t = Q k q t + ^ 

<72> . ~_ 

#7} <^*H 14>^ ^^AS, nf Gj, o^S] n-g-^ofl cfl-g-^ olEflu^- 

<73> Gi^fl tfltb G 2) • •; Gk ^ ^3L3\- -^A>§>71 nfl^ofl, G^l tfl 

1, 2, • •; Ni°l5j-JL 7>?g^ ^ $4^. i = 1, 2, • •; q t M ^ 

Qt 1 ^ i*l*fl A^sL^ ^o^cf. n^jn^ o> EflM . i = i, 2 , ... , N^l Hi- Gk p 2l ip ai 

<74> ~ j 

^i^E -»fJi 4^71^ JfL^ 

1.1 2,1. . . 1.1 2.1. . , ^JV,.1 1,1 2,1 AT.,1 

1 2 " 2 " 2 Ci Ci ' ' ' Cl * *3*tf. ^- 7l ^ 7] ^ 



Aj-7] ^-S. Ci^ ^<H#°fl tfltt ^-741 

iSH*H Cl ^ -8-7] J^*} JML<Hfe tijE^l ^^(Viterbi Algorithm)^ 

<75> H^E^(trellis) ^-It Af-g-sH ^-g. ^*Rr 3-*M| f 
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°1 Ci^ t}°l oj-zL^^A^ 33 ^o]s.^- o>7l*lrf^ 3HI ^^H^. Fj 

(i=l,2, • -;N)» -Sd^^MS, -*f J^M- ^S^Rr JL4=- °l^<H<a 

<76> C . ^HlS 

<77> .£ 1-gr ^*1 W>eJ-^l $ ^a] oflofl n)-=. o]^-^a] Al^Eflo] tfi^ # 

<78> #7] s. 1# ^«:7l(Serial-to-Parallel Converter) 

1103J-, -¥-^7l# 121-1-121-3, 122-1-122-3, • •; 123-1-123-3^, *4l7l# 131-1- 
131-3, 132-1-132-3, ■ •; 133-1-133-3^, ^fl^ ANT11-13, ANT21-23, ANT31-33 

£-i-*Kr =sn«a ^-^sAi 7i^*>cf. -i-^, ^-7i b - bi + b 2 + • 

• + B k 9l , ^-71 llO^r ^ HlB t (±A ol 

^<H*1^ H]Snft Bi, B 2 , • •; B k « f^M. 
<79> #71 -*f JL71!-^ afll ZL#S1 ^71-1-4, A\2 ^3L7]^£. ^-g^tf. # 7 } 

2fll H-i-S] ^711-^ #71 k7flSl HlHZLl-i-^ Zj-Z}- <g ^ *H JfJ^J-jL ^MlS^ 
#^tr4. 4 v 7l ^-S7l# 121-1,121-3, 122-1,122-3, • •; 123-1, 123-3 <>1 #71 
41 ^-S.7)^o\] sfl^^q-. #71 2fl2 ZLl-21 JfJ:7j#^ #7] k7fl£l H]E a |. ff 

3<H5. 27fl ol#sl HlHZLl-^ ^ <y^^H «^>J1 -f Jl3^ #^Vt} 
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. #71 ^-^7]§ 121-2, 122-2, • •; 123-27} #7l *fl2 ^jL7l§^ ^tb^. d) 

?Hfe #7] ^12 -a^7l#o] ^-Z| 2 HlHZLl-l-^ ^S^Rr <^1^ 

S. Jg-QzW. 5fl^>^, ^ 27fl o]#^ uiEaftf *>i-M <£31M-» 

n}<^ Qo] EEfl^^ ^-JtCtrellis codeHl ^tb ^-JLsf ^^*lr}. 

#71 ^^l7l# 131-1-131-3, 132-1-132-3, • •; 133-1-133-3^: AA #7l ^3: 
7l# 121-1-121-3, 122-1-122-3, • •; 123-1 - 123-3*11 $1<L*\ , #7] -*fjL7l 

#s-*M^ -^3^ -g-*U ^#§>7Hi ^^-ticf. °H* 

*°1, #71 ^7l#^ ^1^^ 3K>, ^Ti^S)-^ ^ Jl^^ 

#71 °J^m-s. ANTll-13, ANT21-23, ANT31~33£- ^ #7l ^7l# 121-1- 
121-3, 122-1-122-3, ■ •; 123-1-123-3^1 91^. #7l °>i*l| n] ^ 

€ 4^ olEfluj-l-ol zif-sJ-SH ^^^4. ^7lA^ zj- nf-^1 ^Efluf^ol ^Qj^Tfl 2 
711^1 <L>Efli4#o] 3}_o S £A^>ji oicf. ^, o>Eflu|-# ANT11, ANT127> *fli 

Gi-I: ^ ^ Jl , ^m-s. ANT12, ANT137} ^2 G 2 » ^#§>J1, 

ANT21,ANT227> *fl3 H# G 3 * ^#S}.n, tNIM-i- ANT22,ANT237> *fl4 ZL# G 4 » ^#§> 
JL, olEflufl- ANT31,ANT327> afl(k-l) Zi# Gk-i^ *§^*}JL, 9>t]M^ ANT32,ANT33<>1 
;% nf Gk# <8#^-cf. #71 z} ZLl-S] oj-EfluJ-s.^ =- 7> Nl> Nz> . .. 7> ^^. 
nfl, #71 af^^ ^EflM-i-Sl ^ #*fl ^ Nk ^ A c V7l °J:^i4#Sl ^ Ni^tf 37)1 ^ 
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s&7] ^7]# 131-1-131-3, 132-1-132-3, • •; 133-1-133-34 ^7] <&A^ 
ANT11-13, ANT21-23, ANT31~33^r 4^1^-1- <#7] A nfs] °Hlu}-s-o] ^ 

^ ^ x[^% ^o\^} ^ ^HHH 4€- ^3. ^ ^ Vo l 

^>M-S] 9}t])^7\ X\S. tf = ZLf-^ o>Eflu|-# -§^fl ^Al^ AlJrS-^ #^*H *4!*Hr 



#7l £ 2# %^^V^, ^^1^ M7flS] oj^^s. ANT51— ANT53, ANT61— ANT63, • 

• ; ANT71-ANT734, =rHl7l# 211-1-211-3, 212-1-212-3, • •; 213-1-213-32)-, £-*fl 
71 (decomposer) 2214, 4^17l# 231-1-231-2, 232-1-232-2, • •; 233-1-233-25. °] 

#7} °J-Eimt ANT51— ANT53, ANT61— ANT63, • •; ANT71~ANT73-8r A A M7fl^| ^a] 
711- 211-1-211-3, 212-1-212-3, ■ •; 213-1-213-3^1 ^^M, ^ ^S. 
%%: t a JW. ^"71 ^7]f 211-1-211-3, 212-1-212-3, • •; 213-1-213-3^ AA 
%7\ oHlM-I- ANT51— ANT53, ANT61 — ANT63, • •; ANT71— ANT73-§- #*fl *rHlH)fe- aJ^s. 

* ^1 ^SIW. ^1« #<H, -*M ^J7lf 211-1-211-3, 212-1-212-3, • ■; 213-1 
-213-3-a: -g-sfl ^ajs)^ Ajjrs-d] cH^fl ^7i^4^ 7l cfl ^ t£ 
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^^Kh 42 ^* ^^tb^-. #7l <?VBflM-# ANT51— ANT53, ANT61— ANT63, • •; 
ANT71~ANT732f, ^7]^ 211-1-211-3, 212-1-212-3, • •; 213-1-213-3^ ^-^-S 

^"71 ^7} 221^ ^7) #^5^ M7flS] ^Aj Aj^S- 

140} ^a] ^^.o. ^ 4^71 § o)a o Vo) 4^71 #S #^5] 51 4 

^lS €-<H , ^7l -g-*fl7l 221^ Aj- 7 ) ^Al7l 211-1-213-3^-S^-E^ ^A] a]^ 

S-*fl*H ^A] 7 ] 131-1-131-3^1 AlJll- ^-71 4JL71 231-12)-, #7] 

4^71 231-23. #^fVcf. o]sq- ^-o] ^a] 7 ) 132-1-132-3, 133-1-133-3^^1 ^^H^r 
41 ^r^l€ ^OJl^l £-el*H AA 4^71 232-1,232-23)- 233-1, 233-25. %^%^\ . 

%7\ 4^7) # 231-1-231-2, 232-1-232-2, • •; 233-1-233-2^ ^-z]- sfltg-^ 
■gr«fl7l 221^.S.^-B)o] ^Al Aj^-O. OJ^^H §-^* ^ 

^"71 4S7l 231-1-gr %7\ ^:«fl7l 221* -f-*l 41-71 ^A]7l 211-1 211-23^ 
$\ *r-S 41 4#* 4^3?- ^4. #71 45L71 231-2^ 4>7l ^-Sfl7l 221* ^% %7\ ^a] 
71 211-2 £ 211-3.2.3.^3 ^a] Aj^g-o. ^-^sJ-^Vcf. Aj-7] 45L7] 232-1^ g. 
*fl7l 221* -f-ti" ^71 ^Aj 7 j 212-1 *J 212-23.4 B)S) ^a] Aj^-i-* ^j^^ #7l 
4^71 232-2^ 4>7l £-sfl7l 221* %7\ ^^171 212-2 ^ 212-3.513^ £| ^a] ^ 

4^* 4l^W. -8-71 45171 233-1^ %7\ ^-«fl7l 221* ^-tt #7] ^Aj7l 2 13"1 ^ 
213-2S^E1^ ^a] ai^-s.^ ^^.^ ^.71 43171 233-2^ ^ 4*1] 7l 221* # 
Aj.7) ^Al7l 213-2 ^ 213-3.2.3.^3 3 ^a] Aj| f | 4Jrsj-*Vcf. 451711- 
^ B€3^ 45171SA1 ^ ojcf. 
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<88> oj-^m-s-o. £ 16fl ^ oj-tflq.^.^ tfl-§-<5}c*| n}E) >£33 ^ 

^-7] oftfll}!^ AlSl- ^* r 7fl S\JL, o)o]) 4^ a o V 7] 4^7l# 

<89> ojl o)] trHE, ^ a^tJ- ^is). ^ ^JrgLo] -^^s.^ ^ 

*r£ ^T#4 ^rf. ^r>7l^ o)l# zVzHH^r ^ ^7] ^2fl 7l#^] ^*H1 7fl^)^ 

^1, *H <^H1 i4€- *l-?*> ^i^/^i^ -£*M 

<90> (c-i) i : 

<91> 7]^-, 37fl^ ^A] OjEfluHi^ ^-g^Cx) A]S# ^1*}JI, 37fl2] ^A] oJ-e^S.^- 

*r-g-*H T^l^Hr JLSlW. €31 cMwH^V 2x3 = Q°]B\3L 7}^ 

^ ^ ^1 ^ ojeit!- v. 

Tarokh, N. Seshadri, and A. R. Calderbank, "Space-time codes for high data rate 
wireless communications: performance criterion and code construction," IEEE Trans. 
Inform. Theory, vol. 44, pp. 744-765, Mar. 1998. °fl 7l#sl A>Aj S .w.E^ £ ^ 
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3Ht}. *3*H-7H 6 efl^s] cfo]^AlEl7> ^5. ^ t=H*H^ i«*IH 

^-7] ^Efl 7l#^ §-^6fl 7 flAl^ ^ 27fl ^ 37^ # 

^3*1 ^ll-l-S ^-g-<*}^ 7V^tb4. #4! 37fl^ ^ 

affS ^^-^1, ^"71 ^5fl 7)^9] Wj-Al*. c^l IS] Cfol^AlElS ^l^fVcf. 

7>^^T ^ SI 4. afll Hf-S] ^A] Ajjr^ 42^f A], ^AJ 7 1^ af 2^ Allf 
-§- ^«fl 4 c}o1^a]^# ^^-*Vcf. ^-A>*>7|1, ^12 ZLl-S] ^A] A}Jr S 

431^ ^71^ ZLf- 1^ ^A] AJ^S.^- ^T^O.^ ^1 1 511^^1 Cfol^A]E| 

» ^ «m 1^ *4! ^1^1 tfl* 4^^7> ^Alsj a^ofl 

tfl^ ol 2fS] 7H£-o) ^T^aI^ ZLf- 2^ ^ tfltb 41^1^ 3 

7r*l efl^^ n}o]^AlEl7> afl^ ^ &Cf. ZLS^, o]B^ «J-A1^ ZLl- 1^ ^A] AJJ: 

ofl tfltt 4^^-7> aj^l^o]^ ^-*>cfig d\]B] ^4(error propagation)^ ^efl^l 

47}*1 TSflf^ cfol^Al^l- ji ofle^ 2^7] 

^ o}Hj ix}-e|- Al^-^l- Jf Jr^ ^ n^l n}^ ^ -g^ol h 3^1 JEa]^ 

*M -1-71 i^L trcf. ^"71 £ 3<>lH, afll 9in^ Gi 

^ 4^1 tHl^-* ANT1 ^ ANT2^ oj=.o^} jt , *)] 2 G 2 ^ ^ <^^lM--i- 
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ANT3 ^ ANT25. o]^^^lcf. o]v§ s&y] 4^1 ^1M"# ANT1, ANT2, ANT3 £r ^S. 
^ (order )$] oHIM-^jl 7]-^tr^. 
<94> Ci ^ C 2 ^ £ 4°fl £*1^> w}<4 ^ BPSK(Bi-Phase Shift Keying) 

<95> 

^2(2:2,1,2:2,2) = ^(^2,1 + n/ 3 ! 2:2,2), 

[^Al 15] ^3(^3,1) =*3,1. 

<96> AR > Cl ^ ^ zj-Z}- Ct l,l Ct 2,l ^ Ct l,2 Ct 2,2 ^ , o>^u|- 

# ANT1, ANT2 ^ ANT3^-S^-Bi 44 ^Os}^ ^#-1- q t l, q t 2 ^ q t 3 ^ cf^g-^ <^*H] 
16>^ 

16] 91 4 

<98> ^7} <^*H 16>*lH, #^ #^*Rr ANT21- ^f-sfl 

s)^ ^-f q t 2 ^ QPSKCQuadrature Phase Shift Keying) _&.^o]t}. o]^. ^ 

€■ ANT1, ANT3* f-sfl ^s)^ ^ qt 1 , q t 3 £r BPSK -S.^o]cf. 

<99> d-i: ^^>7l ^^171^ ^ <y. E flq. ANT3iLS-^Ei<q ai^I- 

°1 & x 2>2 = c t 2 ' 2 °11 ^l«fl ^2fl^|^ S. 5<H] 5La"|£ w]-^ 



39-25 



1020020059621 #^ °^> : 2003/3/28 

<ioo> #71 £ 5-1- #2:<5^ , A 3L®*\ (branch)^ *fll ^ *i|2 43-&«£r BPSK ^ QPSK # 

##£} 4 ^i-^olcf. ^ a] 71^1 ^-Jl7l^ ^ ^-(received word)S. #<r^r 

Q ^l- ^ ^el*}Ji ^-Jls}-!- #7l £ 5^1 

B^s}^ cfol 0 >zL^ofl ^-g-^-ofl ^€ ^ Ci^ alHl-^- €^ 

*r ^#£r V. Tarokh, N. Seshadri, and A. R. Calderbank, " 

Space-time codes for high data rate wireless communications: performance criterion 
and code construction," IEEE Trans. Inform. Theory, vol. 44, pp. 744-765, Mar. 
1998. ofl 71 ^£ ^M6\] si §fl 7HfT5>i}. C 2 °fl tfltr 2>3L$t ^r^r -fr 

A>^>711 ^r^^Cr. 

<ioi> ^^*r ^1 ^Hl 14s. ^ 4^51- ^-*H 4 efl^t rfol v] X\ t\ » 

<i02> (c-2) ^^Hl 2: 

<103> 4711^1 ov^u^s-o. ^IJl!- ^*1*>JL, 27^ ^ 

^r-g-^ *r4l*rfe ^-f* :23l ^ t[o] u] Al El 7} 4 x2 = 8°)^3- 7^^: 

«fl 0 J^^1 AlTi^- ^1 ^>M-^ 3^1 € *r 5^. ^itr fc^r V. 

Tarokh, N. Seshadri, and A. R. Calderbank, "Space-time codes for high data rate 
wireless communications: performance criterion and code construction," IEEE Trans. 
Inform. Theory, vol. 44, pp. 744-765, Mar. 1998.^1 7}^& ^}^S.^] *t 3X-ir 
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ojo)^ 2 aj^ ^ eflolHl- *H^K£^- >id^ 9m. 

<104> ^-71 7)^2] §-^ofl 7 flAl^ «J-Al 6(| ^ 27fl ^ Zl ojAj-cq 

7]#^ §-*Hl 7flA]^ «J-Al^ Aj-g-^cz] ^A]^ AlJrS-g- 4s^>7lofl ^Aj o>e)| 

14» 7>*1*1 ^Cf. ^A] oj-^m^ 2 7fl 31 ^ ^##3. 

^^Sfe ^^1, ^71 ^Al^ /lltt ^71 ^2fl 71^2] -g-^H 7flA]^ « 0 VA1^- 
*l~g-*H ^S^Hfe ^Al oVEflq-^ ^7f ^4. »<H, ^1 ZLl-^- 3 

7fl^ ^ ^flM-I-s ^*Ka. *fl2 aff ^aj oVe^s ^s)^ ^ 

% *r a!^. *IU ^-1-^ 41s* *1, ^71^ ZLf- 2^1 ^iJL-lr-g: *fl 

7^^-O.S.Ml 3 Cj-ol ^ A] ^^■flcf. ZLf- 1^ ^Al A]Jrofl cfl^- ^5]-7> 

rfl*V 4S^A]^ 2 C+ol^AlEl7l- ^ &tK Zl&m, Oj^ltb H 

<105> ^1^", ^E]#5JjAl o}^ 21- 7HJ1 3 CfolttjAlE]^ ^^JI oflej ^4^1 

#^<>1 ^EflSl^l &51^- £ AjA] oflofl rcfBl- ^ Al^7_V * ZLofl ^ # 

*lll ZL-i-sl tV^lM-i- Gi^ ^^1 ^VtflM-S ANT1, ANT2 ^ ANT3AS. oj^^x] ji ; ^ 2 ZLf- 
^ ^^lM-t G 2 ^ ^^1 ANT2, ANT3 ^ ANT4S. =^^lcf. o]ufl ^7} ^a] o> 

Eflq-i- ANT1~ANT4^ ^5. ^<^^ ^--g-^ ^Eflq-E^-Jl 7>^^cf. 
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<106> JjLJr-i. Cl ^ C 2 7> £ 7°fl S.^ ^ ^ BPSK ^-^^)S}JL 7j-^*>Cf. oj B) ^ 

<107> i ? i(xi,i)=x 1>a , 

[^i^j-^i ^7] ^4(0:4,11^4,2 = -^(^.i + v/ 11 ! 3:4,2). 

<108> aR> tol]Ai Ci( C2 ^ # ^ ^ Ct l,l Ct 2,l Ct 3,l g Ct 1.2 Ct 2.2 Ct 3.2 

^Ir^m-i- ANT1, ANT2, ANT3 ^ ANT4S-*fEi zj-zj- ^5]^ ^-M- q t l, Qt 2 f qt 3 
q t 4 *r ^-§-^ <*r«H4 18>-4 
<109> j ! 

«? = <4' 2 , 
^^H-v^c 2 ' 2 ), 

18] + 

<no> ^-71 <^*}-^ 18><M, #^ £«£*Hr ANT4# -f^ 

^1- q t 2 4-PSK(4-ary Phase Shift Keying) olEflu)- 
ANT3-8: §-*fl ^*5]^r q t 3 £ 4-PSK -£#3 ^e] , cf^- tNluHi- 

ANT1, ANT41- -§-*fl *1^£|t7 Qt 1 , q t 4 ^ BPSK iL4i°m. 

<m> Cl ^. 4^g).^ 7l ^a]71 ^fluf- ANT2S^-e^ ^ ai^s c^^cf. o] 

^^}, & c t 2 - 2 ^ c t 3 - 2 <i ^*fl ^2fls]^ £ 8<>fl HAl^ wl-sq- go] Ci 
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<ii2> #71 s. 8* &2i?>}^, 27flsq #Efl# ^>oisi 7>^*l tgig 3 

m 31 m ^^-Br qpsk ^^-i-^ a Ji^i-oitf. ^A]7i^ 4^71^ ^ 

sl-l- ^-71 2. 8^] £^1^ Cfoloj-n^oll ^-g-ig-ofl 4^0^ ^ Ci^ 

<r $14. ^*f£ V. Tarokh, N. Seshadri, and A. R. 

Calderbank, "Space-time codes for high data rate wireless communications: 
performance criterion and code construction," IEEE Trans. Inform. Theory, vol. 44, 
pp. 744-765, Mar. 1998. °fl 7"|#=1 ^ofl <3]Sfl 7>^}tf. c 2 °11 tfltr 4^^- -g-^vg- °\ 

<113> ^Al^jofl u}^ ^ 45151- ^o] 3 ^ rfol^AlB|^- ^ 

<114> Ig^o] #^8}- ^oflA^ ^xfl^Ol oflofl 5$-f$\ £ ^ V 

S. ^A] oflofl ^7^^ o>5^ ^#*Hr 4*1^ 

^ ^^^^ o] 4^^^sl 3*<>fl ^*fl ^*fl^o> 
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<115> 27\A ^\<^%^A ^ 91^ £ #^ ^^m^: 

^ oj^ Y 7 > ^ol^li N ^ <?>3l M-lr4 M ^ ^m-t-g- AV-g-^H -SIM 

tbcfjl 7}^ nfl, (N - y + D(M - y + 1)3 ^l^l^ ^€ ^ Sl^-i- Sfr 

WS^. ^Jl^-a] z| m-oflA-l *J-*M-*|- ^ 

3 <£^r 7>^^>cf^ ?H1 ^S-^cf. ofl-I- s-c^, Aj- 7 j ^ ofl 

<116> ZLf-S-o} *>X>n>^> ^A]^ ^no,! ^ £ - c^s. ZLf-S-^ Tj-^ 

oil}. 
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1] 

#7l k7fl o| aiBniii. z|zj- «-Jl ji #3*Hr 

*fll ZL#5] #31-, 

#7l k7flsl 27fl o}^o) ^4 ^-31^- 

§>J1 ^-Jls^ #3*Hr *12 =l&2>\ 

M-i-S] ^ #7l kiL4 €- N7fl°luL, av 7] zLf-s|-^ 3<H5E. 

#7l ^2 ^f2] ^711-^ *>M-^ ^-S7H1 2}*fl ^-^2}-^ ^lr»# ^l*Kr 
3^1^** 5.^* *>fe #71 ^ #*1. 

[^T 1 * 2] 

*)U%H1 SU^H, #71 ^7l#^ H^Bli ^-JL7l#<y^ ^8.2.3. *}±r #7l ^ 
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l^T 1 * 3] 

AS S}^ ^"71 . 
[^^8- 4] 

jlshs #^*h=- 

^ 2 ZLf- ^-31711; oil ^*fl A o V 7l k7fl °] ^1 H^l-*^ 27fl WlBZ2.f- 

« ^ ^JLS^Jl #^*Kr 

3<H5i *>q-^ o> El m.=. ^ ^-71 ^12 ^-Jl71«# *HJ£ *>q-^ ^71 

5] 

^ ^7) ^Al « C V^. 
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6] 

^ A oM ^ « D >^ . 
7] 

7] 4l7lff ^ 4^7) #S ^7l» S^-g- S- 

^°.S ^"71 

8] 

*fl7*<Hl 5fl°H, ^"71 ^7l#-gr 4l7lfo]t ^8 £-5. ^3-7] ^ 

9] 

^ ^ #71 ^Al ^1. 
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10] 

M 7^ ^A]7l#oH ^£ OJ^H ^ ^A)^ 

7] MUCf ^ k7B^ 4^71 ^ ^jryll-S. #^Rr 4^ 

# ^SLS. t}^ AJ-71 ^ y o^. 

11] 

^10%H1 $1 , A J-7l 4^711-^ B^eli 4Jl7l-i;<a# ^8-2.3. *Hr #7l =^ 

l%?*9r 12] 

^^-S §m ^"71 ^A] «V^. 
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